AMAN, aged 44, wasa brought to the Liverpool Royal Infirmary on February 19, 1907, by Dr. 0. Bowen, of Everton, Liverpool, on account of a severe compound fracture of the right arm, which had been jammed between a cart and a wall on the horse taking fright. Dr. Bowen had protected the limb with dressings and a splint. Under an anmesthetic at hospital the lower half of the arnm was found to be laid open on the outer side, with a smaller wound on the inner; the humerus was broken across in its lower fourth, splintered, cracked, and stripped bare of muscles. The brachialis anticus and outer head of triceps were torn completely across, the fascia widely opened and stripped, exposing the whole interior of the limb in that region. A portion of the skin at the edge of the outer wound, being evidently deprived of life by the impact, was cut away, a couple of further incisions made to expose more fully the lacerated miiuscles, and many bleeding points tied. The skin was sterilized with carbolic lotion and the wound freely washed with a warm solution of chinosol, the limb being held extended by firm traction on the hand. The torn ends of muscle were brought together with silk stitches, and when the elbow was then bent and the upper arm held straight in that position, the bones were no longer exposed, the wound closing up as to the deep parts and now showing only a portion of muscle exposed in the gap of skin and fascia. Moreover, the oozing of blood was lessened. No attempt was made to close the skin wound, which was purposely left widely gaping to avoid tension and permit drainage. The forearm was kept bent on the arm to less than a right angle and was slung to the neck with a triangular bandage folded and tied round the wrist; and while the broken bone was held in fair line the wounds were wrapped in plenty of sterilized gauze, over which was fixed and bandaged a single splint of sheet iron, so twisted as to lie on the front and outer side of the arm above, passing behind and to the inner side below, some sheets of wood wool tissue being bandaged over all. With the limb thus flexed, slung by the wrist to the neck, lying alongside the body with all this thick dressing around it, and a pillow to rest the tip of the elbow, jy-22A
the patient lay comfortably in bed with but little disturbance of the bones even when shifting his attitude (fig. 1 ).
The next day the blood-stained dressings were removed and the twisted splint replaced, thickly padded with fresh gauze, which sufficed as a dressing for the inner wound, supplemented by additional similar splints -a short one in front and an intermediate one on the outer side-all tied together round the arm with strips of bandages. The third dressing was on the fourth day, and the fourth on the eighth day. This time three splints were fixed independently of the large outer wound. A fourth splint the length of the arm was placed over a thick pad of gauze along the outer part of the arm and partly over the other splints above ( fig. 2 ). By this time the discharge was insignificant, and future dressings required only the removal of the outer splint and the gauze on the outer wound. All the injured deep tissues had remnained closed in and had coalesced from the first, the discharge being merely superficial (figs. 3 and 4).
During the first week there was a moderate degree of traumatic fever, quickened pulse, irregular bowels and scanty appetite; but in every important respect the patient ran a favourable and painless course and improved daily. He got up on the tenth day and on the eighteenth I left him for twenty-five days, during which the inner three splints were left undisturbed, and with them the inner wound. He went home on the twenty-second day after the injury, coming to hospital twice weekly to have the outer wound dressed by removing the outer splint and changing the gauze.
The series of photographs was taken on the eleventh day, showing the arm slung to the neck with and without splints. A radiograph of the fracture was also taken on this occasion, and had to be done while the iron splints were off (figs. 5 and 6). Although the fracture was as loose as a flail, it kept in line without the splints while the patient sat or stood for the ordinary photograph, but slipped out of place when he was put to lie down for the radiograph (fig. 7 ). Four days later he was radiographed again without splints, but sitting in a chair, showing good apposition in the absolutely ununited bones ( fig. 8 ). After six weeks the bone was found on my return to be united but not rigid. A radiograph taken that day shows the shadow of callus in front. After seven and a half weeks union was firm and at eight weeks still more so, another radiograph being taken on April 16 ( fig. 9 ).
The points to which I desire to draw attention in this manner of dealing with the fractured humerus are:-
(1) The slinging of the arm to the neck and the flexion of the elbow to a more or less acute angle. Photegraph eight weeks after accident; callus in front distinct.
The adoption of this attitude in any injury between the clavicle and elbow, both inclusive, is of the greatest service in examination and diagnosis as well as in treatment. By this manceuvre the upper limb is bent into two portions, one of which, containing the hand and forearm, is suspended from the neck; the other portion alone is suspended from the shoulder. In fractures of the humerus the injured upper arm is thus at once relieved of the weight and disturbing inconvenience of the forearm, which, when left hanging loose or not specially provided for, causes pain and deformity to the patient, and ineffectual devices on the part of the surgeon. In fractures of the humerus without displacement this slinging of the disturbing forearm gives so much ease to the patient as to permit a more calm and attentive investigation of the injury. Fractures of the shaft are attended in the loose condition of the limb with displacement and deformity, the precise shape and anatomical explanation of which ceases to be of interest when one reflects that by merely slinging the forearm it does not occur.
In such fractures, when the limb is slung in two halves, the upper arm hangs in line from the shoulder, the muscles are at rest, being no longer called upon to make efforts that in the broken state of the limb are both painful and distorting. This fact was proved to me in 1869 during my house surgeoncy at University College Hospital, though at the time I failed to appreciate its significance. A fellow house surgeon attended for me in the casualty room a case of fractured surgical neck of the humerus, simply slung the patient's wrist to his neck in a piece of bandage, and told him to see me the next day. The upper limb appeared perfectly normal, but on manipulation I found the fracture in the upper fourth of the bone. My astonishment was great; firstly, at what I thought was great carelessness on the part of my colleague, and secondly, because the man seemed none the worse. I thought it incredible that a patient having this fracture could have passed over half a day, in the absence of the usual mechanical support of splints, without pain or deformity. There was the fact, however, which I never forgot, but which some years after became one of the commonplaces of riper experience.
Anyone who saw, and could appreciate, the mrnethods of the late Mr. Hugh Owen Thomas in his management of fractures must have been struck with their masterly character, the directness and simplicity of his control over the injured parts. It was fronm him that I learnt the adoption of slinging with acute-angled flexion in all fractures of the humerus, and the avoidance thereby of swelling of the fingers, and the tiresome, ungainly formality of bandaging the fingers to prevent that swelling which results in the rectangular attitude of the elbow. The elevation of the hand and wrist well above the level of the elbow itself prevents the hand from swelling, even though the compression of the upper arm in surrounding splints must offer some obstacle to the return circulation through the veins. In the flexed position of the elbow the splints applied round the upper arm must be of different lengths-longer behind and on the outer side, where they may reach the whole length of the humerus; shorter on the inner side, on account of the axilla; and shortest of all in front, because of the diminished room above the bent elbow. Such fractures are more easily treated in the erect position of the patient's body, either sitting or standing; but in severe or complicated accidents the surgeon must manage with the patient lying down. In fractures, also, in the middle of the bone the splints used may be straight, but they should be concave inside to fit the limb better, and, if of wood, are better made of Gooch flexible material. What is far preferable, however, in all cases is the use of flexible sheet metal of some sort, say iron or zinc, ready to hand in many sizes, hollowed to fit the limb and to secure stiffness, lined with a suitable even padding (boiler felt is a suitable and inexpensive material as a basis), covered with waterproofing, or applied bare over the dressings, in case of wound or other source of discharge.
(2) In fracture of the lower fourth of the humerus, on account of the invariable tendency to adduction of the condyles under the weight of the elbow, a twist imparted to one of the splints effectually maintains the lower smaller fragment in line with the upper while controlling both. It is needless to add that this manoeuvre is only applicable to a splint of sheet metal. The use of a rectangular splint for the same purpose may, of course, be made to secure this end, but imports into the whole treatment a weight and ungainliness of the limb that no one can tolerate who has learnt to do without it. This in fractures merely of the lower fourth; but every inch higher up in the site of fracture renders the rectangular splint more and more inefficient by tending to lever the lower fragment away from the upper the moment the arm is unslung. The slung arm, with acutely flexed elbow, when fitted with its splints hangs comfortably by the side when the patient is up, and about equally so when he comes to lie down. This attitude of rest not only suits the fractured humerus, in shaft, or either end, but also for treating these joints in other injuries and various forms of inflammation. Even after excision of the elbow-joint I never place the arm to take its chance more or less extended on a pillow, where every movement disturbs the wound, but prefer to sling the limb, even at a right angle, attached to and supported by the patient's body. This not only prevents all movement, and the pain due to it, but gives so much more freedom to the patient. In fact, in one case of a girl, she begged to be allowed up the day after her elbow was excised, and I was glad to permit it.
(3) In cases of sinmple fracture it is not difficult, when once the wrist is slung and the elbow bent, and the weight of the forearm removed from the arm, to so apply the splints at the commiiencement of treatment or by later readjustment as to secure a painless and correct position without hampering the patient's freedom in other respects. But in com1pound fracture one's first care must be the wound, an aseptic course of which greatly simiplifies and shortens the treatment. Even here, in the interests of rest, and for the miiatter of that of the wound also, the necessary mechanical support need never be totally neglected, and, in the case I have related, was begun in a slight way on the first day and got into respectable form on the second. I may briefly relate another case, much less formidable, but, like the former, involving the lower fourth of the humerus. I was called in by the late Dr. R. G. Roberts, of Liverpool, to a young man aged 19, who had just had a fall from his bicycle and shattered the right humiierus in its lower fourth, with a wound leading to the bone. I took nothing with me except a triangular bandage and several pads of sublimiated wood wool, which I laid thickly and pinned around the affected elbow, after slinging the wrist to the neck and suitably cleansing the skin with sublimate solution. By the next day the discharge of blood had ceased, and over the much reduced dressing then required I fixed some sheet iron splints, one of which was twisted so as to keep the elbow and lower fragment in line. The managemnent of the wound was simplicity itself, primary union quickly occurring, and the injury ran a course as favourable as that of simnple fracture, and was soundly united and healed in a ionth, free from-l deformity and fit for use.
